Studies on the intracoronary administration of epinephrine and norepinephrine in the beating, fibrillating or potassium-aiTested dog heart indicate that the primary action of these compounds on the coronary vessels is vasoconstriction. The vasodilation observed with epinephrine and norepinephrine is probably secondary to the increased rate of myocardial metabolism induced by these drugs.
epinephrine and norepinephrine (levarterenol) on coronary vessels difficult. Beating, fibrillating, and arrested heart preparations with contiuous recording of CBF and coronary sinus blood oxygen tension have been employed in an attempt to achieve this objective.
METHODS

Thirty-nine technically satisfactory experiments
were performed on open-chest dogs. A flbrillnting dog heart preparation was used in 35 experiments and an intact beating heart in four. Dogs used in this study weighed between 16 and 24 Kg. and were anesthetized with intravenously administered sodium pentobarbitnl (30 mg./Kg.).
Fibrillaling Heart Preparations. The left coronary artery was approached through the fourth left intercostal space and artificial respiration was instituted. Following the administration of heparin the coronary artery was cannulated with an Eckstein cunnuln* and was initially perfused via a carotid artery. When nil surgical procedures were completed ventricular fibrillation was induced nnd the heart was supplied with blood from the femoral arteries of a donor dog. By means of eannulas placed in the coronary sinus and right ventricle of the fibrillating heart, cardiac venous blood was collected and periodically returned to the donor dog. Precise regulation of perfusion pressure was accomplished by means of n pump perfusion system* interposed between the donor dog and the cannulated left coronary artery of the experimental animal. Mean CBF was measured by an optically recording rotimeter 4 and perfusion pressure by a Gregg manometer. A polyethylene covered platinum electrode" for polarographic recording of blood oxygen tension was placed in the coronary sinus outflow tubing as close to the cannula as possible. The polarograph was wired to an optically recording galvanometer and records of coronary sinus blood oxygen tension were inscribed EPIXEPHRIXE, X0REPIXEPHR1XE AXD COROXARY C1RCULATIOX on the same photographic paper as were perfusion pressure and CBF. In most of the experiments only directional changes in coronary sinus blood oxygen tension were obtained. However, in several experiments the instrument was calibrated against flowing blood of different oxygen tension at a temperature of 37 C, and the results expressed as partial pressure of oxygen in mm. Hg. Blood oxygen tension was measured by modification" of the method described by Riley. 7 In 6 experiments, intramyocardial pressure was recorded by a very sensitive optically recording Gregg manometer, in a manner similar to that employed by Gregg and Eckstein 8 in the beating heart. A one-to two-centimeter segment of femoral vein was threaded through the left ventricular wall so as to lie completely within the myocardium. One end of the vein was ligated and the other connected to the manometer. This closed system was filled with saline to a pressure which gave maximal sensitivity upon deformation of the vein segment. The system was calibrated at the conclusion of the experiment by recording manometer deflections over a wide range of increments in hydrostatic pressure applied externally to the vein segment after its removal from the heart.
Intact Beating Heart. The left coronary artery and coronary sinus were cannulated as for the fibrillating heart preparation but arterial blood was obtained from a carotid artery and coronary sinus blood was routed to the right jugular vein. A special T cannula was placed in the tubing just proximal to the coronary artery cannula for the purpose of housing the bristle of the flowmeter' used to measure phasic coronary inflow. Phasic CBF was optically recorded, as were coronary sinus blood oxygen tension, aortic pressure, and perfusion pressure. In certain instances in which aortic pressure served as perfusion pressure, rigid tubing conducted the blood from the carotid artery to the left coronary artery.
In fibrillating and beating heart preparations, nil rapid injections and infusions were made into the tubing leading to the left coronary artery. Epinephrine and noreoinephrine were dissolved, just priod to use in 0.9 per cent sodium chloride solution containing ascorbic acid° in a concentration of 0.001 per cent. Single rapid injections of epinephrine and norepinephriie were made in a volume of 0.05 to 0.1 ml. of 0.001 per cent ascorbi;-acid in isotonic saline; constant infusions of the drugs were made in the same solvent at a rate of 0.93 ml./min. At these injection and infnshn rates administration of the solvent nlone was without effect on CBF. Arterial and cardiac venous
•To retard the rate of destruction of these compounds. of norepinephrine in the fibrillating dog heart; P.P., perfusion pro3sure in ni:n. Hg; CBF, mean caronary blood flow in ml./min.; pO-, coronary sinus blood oxygen tension in mm. Hg.
blood samples for determination of myocardial oxygen consumption were obtained simultaneously from the tubing conducting blood to and from the coronary vascular bed. respectively. The oxygen content of these blood samples was determined in duplicate by the method of Roughton and Scholinder." At the conclusion of each experiment the perfused portion of the heart was stained with india ink, excised and weighed.
RESULTS
Fibrillating Heart. Single rapid intracoronary injections of epinephrine and norepinephrine in the fibrillating dog heart produced an initial decrease in CBF followed by an increase of flow of longer duration. CBF started to decline within 2 to 7 sec. after the injection of the drug, reached a minimal level in 4 to 8 sec. and then began to increase. Time of onset and duration of effects were in part related to the intial flow rate and the dose of the drug. Oxygen tension in the coronary sinus blood showed a decrease which occurred at approximately the time that CBF started to increase. Figure 1 depicts the effect of 0.5 /•.£. of norepinephrine on CBF and coronary sinus blood oxygen tension. With perfusion pressure constant, CBF decreased from a control flow of 149 to 134 ml./ min. and then rose to a peak of 162. Coronary sinus blood oxygen tension fell from 25 to 20 mm. Hg. When corrections are made for the transit time of the blood from the heart to the polarograph electrode (about 4 sec. in this experiment) and the delay in response of the polarograph galvanometer (about 2 sec), the reduction in blood oxygen tension brought about by the norepinephrine was found to correspond in time with the onset of the CBF increase.
Data concerning the effect of epinephrine and norepinephrine on CBF and coronary sinus blood oxygen tension in all experiments on the fibrillating heart are summarized in table 1. At comparable doses norepinephrine was somewhat more effective in reducing CBF than was epinephrine and a progressive increase in coronary resistance was observed with increasing doses of both drugs. The delayed increases in CBF brought about by epinephrine and norepinephrine were approximately equal and do not appear to be related to the dose. The coronary sinus blood oxygen tension, however, was lowered more by the larger doses of epinephrine and norepinephrine. A dose of 0.06 /xg. of either drug was without effect on CBF or coronary sinus blood oxygen tension. In none of the experiments was an increase in coronary sinus blood oxygen tension obserA'ed upon intracoronary administration of epinephrine or norepinephrine.
Since epinephrine and norepinephrine enhance the vigor of the incoordinate contractions in ventricular fibrillation and may produce an initial reduction in CBF by means of increasing extravascular compression, measurements of myocardial pressure and left ventricular pressure were made during infusion of these drugs. Recording of intramyocardial pressure in six fibrillating heart preparations revealed a maximal change of ± 1 cm. of water upon intracoronary administration of epinephrine or norepinephrine. No change was observed in left ventricular pressure. A record taken from one of these experiments can be seen in figure 2 (top). To demonstrate that increases in intramyocardial pressure which might occur during the drug administraion would be recorded, rapid injections of saline were made with a syringe through a no. 15 needle into the left ventricular cavity while perfusion pressure, CBF, left ventricular pressure, and intramyocardial pressure were recorded. Figure 2 (bottom) depicts such an experiment. It is apparent that with elevation of left ventricular pressure capable of producing a moderate reduction in CBF, a striking increase in intramyocardial pressure occurred.
In 7 fibrillating heart preparations, stimulation (30 to 300 v. at frequency of 50/sec.) of the left cardiac accelerator nerve produced a 10 to 100 per cent increase in CBF. An initial reduction in CBF was not observed, but coronary sinus blood oxygen tension was consistently reduced. The average time of POL Fio. 2 Top. Effect of intracoronnry injection {arrow) of 5.0 /*g. of norepinephriue on intramyocardial pressure in the flbrillating dog heart; Pol., polarographic tracing of coronary sinus blood oxygen tension; P.P., perfusion pressure in mm. Hg; CBF, mean coronary blood flow in ml./min.; M.P., intramyocardial pressure in cm. of water; V.V., left ventricular prossure in mm. Hg. Bottom. Effect of a rapid injection of saline into the left ventricular cavity on intramyocardial pressure and coronary blood flow in the fibrillating dog heart. onset of the increase in CBF following the initiation of cardiac sympathetic nerve stimulation was 6 sec. compared to 11 sec. following the injection of epinephrine or norepinephrine.
Intact Beating Heart. Estimation of the coronary vasoactive properties of epinephrine and norepinephrine is difBcult in the beating heart because of the effect these drugs have on extravascular compression. In late diastole, however, the myocardium is relaxed and changes in CBF observed at that phase of the cardiac cycle at constant perfusion pressures should indicate true changes in coronary resistance. The effect of an intracoronary injection of 1.0 /ng. of norepinephrine on phasic CBF, aortic pressure, and coronary sinus blood oxygen tension is seen in figure 3 (top). Perfusion pressure was held constant at 100 mm. Hg. The peaks of the phasic flow curve represent maximal flow in diastole and the lowest points reached indicate the reduced flow or, more precisely, the reversed flow in early systole. There is no question that peak diastolic flow increased and systolic flow be- Fio. 3 Top. Intracoronary injection (arrow) of 1.0 /<g. of norepinephrine in the intact beating dog heart; P.P., perfusion pressure in mm. Hg; A.P., aortic pressure in mm. Hg; Pol. polarographie tracing of coronary sinus oxygen blood tension; CBF, phasic coronary blood flow in ml./min. Bottom. Intnicoronnry injection (arrow} of 0.5 ^g. of acetylcholino in the same preparation.
came more negative following norepinephrine, but prior to the increase in peak diastolic flow an initial decrease occurred. To illustrate the initial decrease in peak diastolic CBF and the increase in backflow in early systole, lines connecting the points of maximum flow (peaks) and those of minimum flow, during the control period, have been extended into the period of early flow change induced by the norepinephrine. Coronary sinus blood oxygen tension decreased in this experiment and the decrease started at approximately the time that CBF began to rise. These results should be compared to those obtained with acetylcholine ( fig. 3, bottom) .
A total of 4 phasic flow experiments were performed and the data for these experiments are presented in table 2. "With increasing doses of epinephrine and norepinephrine the initial decrease in peak diastolic flow changed very little, whereas the late increase became greater and the polarograph indicated a greater reduction in coronary sinus blood oxygen tension.
Potassium-Arrested Heart. Visible myocardial contractions in the perfused fibrillating heart were stopped by intracoronary injection of potassium chloride and the heart maintained in the arrested state by a continuous intracoronary infusion of this salt administered at a constant rate. The actual amount of potassium chloride infused was not recorded, but was au amount just necessary to prevent myocardial contractions. During the potassium arrest, epinephrine or norepiuephrine were injected as single rapid injections in seven experiments, or as continuous infusions over a period of 2 to 3 rnin. in 2 experiments. There were a total of 15 trials in the 9 experiments, and in all but one instance the drugs produced only a decrease in CBF. In the experiment in which CBF rose to above control levels, after an initial decrease, the heart began to beat rhythmically within a few seconds of the norepinephrine injection. Figure 4 illustrates the effect of a rapid intracoronary injection of 5 /ig. of epinephrine in the potassium-arrested heart. The effects of infusion of epinephrine and norepinephrine on CBF in the quiescent heart are seen as experiments nos. 30 and 31 in table 3.
Myocardial Oxygen Consumption. Epinephrine and norepinephrine increase CBF and reduce coronary sinus blood oxygen content, and consequently induce large increases in myocardial oxygen consumption in the fibrilla ting heart (table 3). Thirty-three trials with epinephrine and norepinephrine were made in 17 fibrillating heart preparations, and the results are presented graphically in figure  5 . In figure 5 CBF in per cent above control is plotted against myocardial oxygen consumption in per cent above control. With one exception epinephrine and norepinephrine produced much greater increases in cardiac oxygen consumption than in CBF. The average increase in CBF was 38 per cent, whereas the average increase in myocardial oxygen consumption was 126 per cent.
Since it is possible that part of the vasodilator action of epinephrine and norepinephrine may be secondary to an hypoxic effect of these drugs on the myocardium, experiments were conducted in which the heart muscle was supplied with large quantities of oxygenated blood in the presence of epinephrine and norepinephrine. An example of such an experiment is given by figure 6 . At a perfusion pressure of 50 mm. Hg, CBF was 44 ml./min., coronary sinus blood oxygen content was 6.2 vol. per cent, and myocardial oxygen consumption was 2. and an increase in cardiac oxygen consumption to 6.8 ml./miu. At a perfusion pressure of 102 mm. Hg control coronary sinus blood oxygen content was 9.7 vol. per cent. Infusion of 40 ixg. of epinephrine per minute at this perfusion pressure produced a decrease of coronary sinus blood oxygen content to 6.1 vol. per cent, and an increase in cardiac oxygen consumption to 7.8 ml./min. However, the drug was without effect on CBF. To indicate that the coronary vessels were capable of further dilation, 50 /ig. of acetylcholine were injected into the left coronary artery toward the end of the second epinephrine infusion and produced a 33 per cent increase in CBF.
Eight such experiments were conducted in the fibrillating heart (table 3) and in each experiment epinephrine or norepinephrine produced a severalfold increase in myocardial oxygen consumption, but only induced an elevation of CBF at low perfusion pressures when coronary sinus blood was relatively poor in oxygen. Acetylcholine injections indicated that the cornary vessels were not maximally dilated at the higher perfusion pressures during drug administration.
In 2 experiments (table 3, nos. 30 and 31) epinephrine and norepinephrine were administered at a constant rate to the potassiumarrested heart. Although control cardiac oxygen consumption was negligible, epinephrine and norepinephrine increased the oxygen uptake of the quiescent heart.
DISCUSSION
In the fibrillating dog heart perfused with blood at a constant pressure, epinephrine and norepinephrine, over a wide dose range, produced an initial transient decrease in CBF followed by a prolonged increase associated with a reduction of coronary sinus blood oxygen tension. The reduction in CBF could not be attributed to augmentation of the rate and force of the incoordinate ventricular eontractions, since measurement of intramyocardial pressure failed to detect a significant change in pressure within the walls of the left ventricle. These observations suggest EP1XEPHRIXE, XOREPIXEPHRIXE AXD COROXART CIRCULATION that the primary effect of epinephrine and norepinephrine on the coronary vessels is one of vasoconstriction.
In 1938 Katz et al. 12 studied the effect of commercial epinephrine in the isolated fibrillating dog and cat heart perfused with oxygenated blood. In the dog heart vasodilatiou occurred in all but one experiment and was occasionally preceded by transient vasoconstriction. These observations are in agreement with the present study except for the lack of consistency in the initial vasoconstriction in the studies of Katz et al. 12 This difference could possibly be due to the method of CBF measurement they used, a method which did not permit continuous recording of CBF. Since the initial reduction in CBF is small and of short duration, it could have been masked in their studies. Similar observations of an early, transient decrease in CBF in the fibrillating dog heart following epinephrine administration were made by Garcia-Ramos et al. 13 The fact that these investigators did not consistently observe the initial reduction in CBF may also be attributed to the method of measuring CBF, a procedure involving the recording of coronary sinus and right atrial outflow on smoked paper by means of a float and stylus.
The observation that coronary sinus blood oxygen tension invariably fell following the injection of effective doses of epiuephrine and norepinephrine is significant. If these drugs were primarily vasodilators, then it would be expected that coronary sinus blood oxygen tension would increase, as was observed with acetylcholine in the beating heart ( fig. 3,  bottom) . Furthermore, the onset of the decline in coronary sinus blood oxygen tension (and presumably myocardial oxygen tension) occurred approximately 11 seconds after injection of epinephrine or norepinephrine, and coincided with the increase in CBF, whereas the increase in coronary sinus blood oxygen tension following injection of acetylcholine occurred in about 2 seconds, a time which approximates the onset of the reduction in flow observed with epinephrine and norepinephrine. The delayed onset of coronary vasodilation with epinephrine and norepinephrine compared with aeetylcholine (a delay which cannot be attributed to changes in extravascular pressure) and the good correlation in time of the onset of dilation produced by epinephrine and norepinephrine with their metabolic effect on the myocardium, lend support to the contention that the vasodilator effect of these compounds is secondary to their effect on myocardial metabolism.
It is interesting that, following left cardiac accelerator nerve stimulation in the fibrillating heart, an initial decrease in CBF was not observed and the onset of the increase in CBF and the reduction in coronary sinus blood oxygen tension occurred earlier than it did following the injection of epinephrine and norepinephrine. The reason for this difference in response may be that the sympathetic fibers reach the myocardium directly, whereas infused drugs must pass through the capillaries and interstitial spaces and into the muscle cells. If cardiac sympathetic stimulation produced coronary dilation, then a transient increase in coronary sinus blood oxygen tension would be expected. Such an increase in coronary sinus blood oxygen tension with accelerator nerve stimulation was not observed.
In most of the experiments, the polarograph indicated no change in coronary sinus blood oxygen tension during the early reduction in CBF following epinephrine and norepinephrine. In a few instances a slight early decrease was observed. Actually, a decrease would be expected, since there is no reason to expect that cardiac oxygen consumption is reduced, and it has been repeatedly observed in the present study that mechanical reduction in coronary inflow is associated with a prompt fall in coronary sinus blood oxygen tension. The absence of a consistent reduction in coronary sinus blood oxygen tension during the period of reduced CBF following epinephrine and norepinephrine is probably due to the small magnitude and duration of the flow reduction.
Although the variable of extravascular compression is difficult to evaluate in the intact BERNE beating heart, the preparation is more physiological than is the perfused fibrillating heart. Since extravascular compression is at a minimum and is undergoing minimum changes at the end of diastole, Green and his colleagues 14 
'
15 have used CBP measurements made in late diastole as an index of caliber changes in the coronary vessels. Their studies with epinephrine and other pressor amines revealed only an increase in phasic CBF in late diastole. This has been interpreted to mean that these compounds are coronary vasodilators. In the present study the beating heart perfused at a constant pressure showed an initial decrease in late diastolic CBF with intracoronary injection of epinephrine and norepinephrine, followed by an increase, associated with a fall in coronary sinus blood oxygen tension ( fig. 3 and table 2 ). These observations closely parallel those made in the fibrillating heart. Although the observations and conclusions reported by Denison et al. 15 are not in agreement with those of the present study, the continuous phasic flow records they present show an initial decrease in peak diastolic CBF which resembles the flow change seen in figure 3 . The increase in backflow during early systole ( fig. 3) , a manifestation of the increase in extravascular compression, is similar to that reported by Denison et al. 15 On the basis of coronary sinus phasic flow measurements, Wiggers 16 has concluded that epinephrine is a coronary vasoconstrictor. This is in agreement with our conclusions, but it is difficult to compare results obtained by means of phasic inflow measurements with those of phasic outflow. Coronary sinus outflow occurs chiefly during ventricular systole when inflow is low and is presumably a result of the emptying of cardiac veins, venules and capillaries by ventricular compression. During diastole at a time when coronary inflow is large, coronary sinus outflow is low since blood is filling the empty vessels which are no longer compressed. Epinephrine significantly increases the force of ventricular contraction and could lead to more complete emptying of the cardiac veins, venules and capillaries in systole, and consequently a greater uptake of blood by these vessels in the subsequent diastolic period. This could account for Wiggers' findings of an increase in coronary sinus outflow during the time occupied by systole plus isometric relaxation and a slight reduction in outflow during diastole. Furthermore, the measurement of coronary sinus outflow was made at a time when aortic pressure had already increased and the metabolic effect of epinephrine on the heart would have been manifest. Mean inflow in the fibrillating heart and peak diastolic inflow in the beating heart show an increase at this time.
In the potassium-arrested heart in which extravascular compression is certainly not a factor influencing CBF, intracoronary injection of epinephrine and norepinephrine produced a reduction in CBF without a subsequent increase. In the arrested heart myocardial metabolism is greatly reduced and epinephrine and norepinephrine do not induce a very large increment in myocardial oxygen consumption (table 3) . These observations are consistent with the idea that the increase in CBF observed with epinephrine and norepinephrine is secondary to the stimulatory action of these compounds on myocardial metabolism. In the absence of a large increase in cardiac oxygen consumption, the primary constrictor action of epinephrine and norepinephrine is unmasked and persists for a longer period of time than in the beating or fibrillating heart. The time of onset of the constriction following injection of epinephrine and norepinephrine is equal to that observed in the beating and fibrillating heart preparations, adding further support to the contention that the primary effect of these compounds on the coronary vascular bed is vasoconstrictor. These data are not in accord with those of Auykut 17 in the isolated guinea pig heart perfused with Ringer's solution. However, the differences in the preparations and the method of flow measurements make comparisons difficult. An important point in regard to the interpretation of results obtained with vasoactive compounds in the potassium-arrested heart is the effect of potassium per se 0:1 CBP. In low concentrations, potassium produces corona r\' dilation, 1Si 19 whereas in high concentrations vaso3onstriction is produced.
18 Attempts were made to avoid variation in CBF attributable to potassium by infusing potassium chloride at a constant rate for long control periods before injection or infusion of epinephrine. These results alone would not be sufficient to attribute a primary vasoconstrictor action to epinephrine and norepinephrine, but when considered in the light of the other observations in this report they take on greater significance.
Myocardial oxygen consumption has been shown to correlate well with CBF under different experimental conditions. 1 In the present study, epinephrine and norepinephrine produced a proportionately greater increment in myocardial oxygen consumption than in CBF ( fig. 5) , indicating an increase in the extraction of oxygen from blood perfusing the myocardium. These data do not support the idea that epinephrine and norepinephrine are primary vasodilators of the coronary vessels. Coronary vasodilators like nitroglycerin 20 produce increases in coronary sinus blood oxygen content without changes in myocardial oxygen consumption. If epinephrine and norepinephrine were predominantly coronary vasodilators, then an increase in coronary sinus blood oxygen content would be expected.
To what extent vasodilation occurring with epinephrine and norepinephrine is secondary to the hypoxic effect of these compounds on the myocardium is indicated by the experiments presented in table 3. At high perfusion pressures which provided the heart with an adequate amount of oxygen (as evidenced by the high coronary sinus blood oxygen levels), epinephrine and norepinephrine produced large increases in cardiac oxygen consumption, but minimal changes in CBF. The additional oxygen requirement induced by the drugs was satisfied by greater extraction of oxygen from the blood perfusing the heart. Tn contrast, at reduced perfusion pressures when coronary sinus blood oxygen content was low, the increase in cardiac oxygen consumption was principally provided by an increase in CBF. From these observations one can conclude that the hypoxic state of the myocardium and not the increased rate of niyocardial metabolism per se induced by epinephrine and norepinephrine is a contributing factor in the coronary vasodilation produced by these compounds. By precisely what means epinephrine and norepinephrine produce coronary vasodilation remains obscure. It has been postulated that vasoactive metabolites are released from the epinephrine-stimulated myocardium 14 as well as from heart muscle subjected to increased work 21 or hypoxemia. 8 ' Ĩ t might appear that myocardial hypoxia is the common denominator for intrinsic adjustment of CBF, and that a vasodilator substance is released from the heart muscle under conditions of myocardial hypoxia. Up to the present, such vasoactive metabolites have not been recovered from coronary sinus blood. 23 In the potassium-arrested heart epinephrine and norepinephrine produced an increase in cardiac oxygen consumption despite a reduction in CBF. These findings do not support the conclusions of Century 24 and Hermann et al., 2s based on heart muscle slice studies, that epinephrine increases myocardial oxygen consumption only in contracting muscle. Oxygen consumption of the contracting myocardium is greatly enhanced by epinephrine as a result of the inotropic and chronotropic action of this hormone, but it also appears to exert a calorigenic effect on relaxed myocardium.
SUMMARY
The effects of intracoronary epinephrine and norepinephrine have been studied in the beating, fibrillating and arrested dog heart. In the fibrillating heart these compounds produced an initial decrease in coronary blood flow (CBF) of short duration followed by an increase of longer duration which was associated with a reduction in coronary sinus blood oxygen tension. The early reduction in CBF was not due to an increase in extrava-icular compression. In the beating heart, peak diastolic CBF, at constant perfusion pressure, BERNE showed the same changes as did mean CBF in the fibrillating heart, and the decrease in coronary sinus blood oxygen tension occurred at the time that peak diastolic CBF began to rise. In the potassium-arrested heart epinephrine and norepinephrine produced only a reduction in CBF.
Myocardial oxygen consumption was increased to a greater extent than was CBF by an intracoronary infusion of epinephrine or norepinephrine.
These results are interpreted to mean that these durgs are primarily coronary vasoconstrictors and their vasodilator action is secondary to their stimulating effect on myocardial metabolism. Evidence has been presented indicating that the vasodilator effect of epinephrine and norepinephrine is due in large part to hypoxia of the heart muscle induced by these drugs.
SUMMAKIO IN INTERLINGUA
Le effectos del administration intracoronari de epinephrina e norepinephrina esseva studiate in cordes canin (1) normal, (2) fibrillante, e (3) arrestate. In cordes in fibrillation, le compositos menitionate produceva un breve reduction initial del fiuxo de sanguine coronari (FSC), sequite per un augmento plus prolougate que esseva associate con un reducite oxygen tension del sanguine in le sinus coronari. Le reduction initial de FSC non resultava de un reduction in le compression extravascular. In cordes pulsante, diastolic FSC maximal, a constante pressiones perfusional, monstrava le mesme alterationes eomo FSC medie in cordes fibrillante, e le reduction del valor de oxygen tension del sanguine in le sinus coronari occurreva al mesme, tempore quando le diastolic FSC maximal comeneiava augmentar se. In cordes arrestate per medio de chloruro de kalium, epinephrina e norepinephrina produceva solmente un reduction del valor de FSC.
Le consumption myocardial de oxygeno esseva augmentate plus marcatemente que le valor de FSC per le infusion intracoronari de epinephrina o de norepinephrina.
Iste resultatos es interpretate eomo indieante que le drogas in question es primarimente vasoconstrictores coronari e que lor action vasodilatatori es secundari a lor effecto stimulatori super le metabolismo myocardial. Es presentate observationes que indica que le effecto vasodilatatori de epinephrina e norepinephrina resulta in grande parte ab le hypoxia myocardial que illos induce.
